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Government.  Since  this  is  a  progress  report,  the  information 
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ABSTRACT 


\ 

The  tensile,  compressive,  shear  and  bearing  properties 
of  18  samples  of  2014,  6061,  7075 »  7079  and  7178  aluminum  alloy 
extrusions  in  the  TX51X  tempers  have  been  determined.  Ratios 
among  these  properties  have  been  computed. 

Results  of  fatigue  and  stress-corrosion  tests  made  to 
date  are  summarized. 
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SIXTH  QUARTERLY  REPORT 


* 

MECHANICAL  PROPERTIES,  INCLUDING  FRACTURE- TOUGHNESS  AND 
FATIGUE,  AND  RESISTANCE  TO  STRESS- CORROSION  CRACKING  OF 
STRESS- RELIEVED  STRETCHED  ALUMINUM  ALLOY  EXTRUSIONS 


I.  Introduction. 

The  tests  being  made  under  this  contract  are  for  use 
In  establishing  design  mechanical  properties  in  MIL-HLBK-dA, 
including  stress-strain  and  tangent-modulus  curves,  for  2014, 
2024,  6o6l,  7075 >  7079  and  7178  aluminum  alloy  extrusions  in 
the  TX51X  tempers.  For  comparison,  a  limited  number  of  similar 
tests  are  being  made  of  extrusions  in  the  "heat-treated-by-user " 
temper.  Also,  some  fracture- toughness,  axial-stress  fatigue 
and  stress-corrosion  tests  are  being  made. 

This  Sixth  Quarterly  Report  summarizes  the  results  of 
tensile,  compressive,  shear  and  bearing  tests  made  in  the  past 
three  months  on  18  samples  in  the  TX51X  tempers  and  the  results 
of  fatigue  and  stress-corrosion  tests  made  to  date  on  samples  of 
extrusions  in  the  TX51X  and  "heat- treater -by-user"  tempers. 

The  total  number  of  samples  tested  to  date  is  143  in  the  TX51X 
temper  and  28  in  the  "heat-treated-by-user"  temper. 

All  of  the  samples  of  commercially-produced  extrusions 
to  be  tested  on  this  contract  now  have  been  received.  However, 
because  of  the  Inevitable  fluctuations  in  customer  orders, 
certain  combinations  of  alloy,  temper  and  thickness  originally 
ordered  did  not  become  available.  But,  with  the  number  of 
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extrusions  received,  the  total  number  of  tests  required  in  the 
contract  will  be  exceeded.  Therefore,  all  unfilled  orders  have 
been  cancelled. 

It  is  planned  that  this  will  be  the  last  quarterly 
report  before  Issuance  of  the  final  report. 

II.  Material. 

A  total  of  145  samples  of  commercially-produced 
extrusions  ir.  th<-  TXS1X  temper  and  24  samples  in  the  0  temper 
have  been  received  from  two  producers.  Hie  section  thickness 
and  identification  of  each  sample  is  shown  in  Table  I.  The  24 
as-received  samples  in  the  0  temper  have  been  heat  treated,  or 
heat  treated  and  aged,  in  accordance  with  applicable  conditions 
in  MHrH-608SD.  Six  samples  each  of  2024-0  and  7075-0  were  J 
tested  in  two  "heat-treated-by-user "  tempers,  so  that  the  total 
number  of  samples  tested  in  those  tempers  is  J>6. 

III.  Procedure. 

The  specimens  end  test  procedures  used  are  as  outlined 
in  the  Fifth  Quarterly  Report,  dated  June  15,  19^7. 

IV.  Summary . 

The  results  of  the  tensile,  compressive,  shear  and 
bearing  tests  made  in  the  past  three  months  on  l8  samples  of 
extrusions  in  the  TX51X  temper  are  shown  in  Thble  II.  The 
tensile  properties  of  all  samples  exceed  the  values  in  applicable 
Federal  Specifications;  the  specified  minimum  tensile  properties 
for  extrusions  are  shown  in  Table  III. 
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Ihe  ratios  among  the  tensile,  compressive  and  shear 
properties  of  these  extrusions  are  shown  in  Table  IV  and  those 
of  bearing  to  tensile  properties  are  shown  in  Table  V.  Ihe 
ratios  among  the  properties  at  different  locations  with  regard 
to  thickness  and  width  are  shown  in  Table  VI.  The  ratios  among 
the  bearing  properties  obtained  using  edgewise  specimens  to 
those  obtained  using  flatwise  specimens  are  shown  in  Table  VTI. 

Ihe  tensile,  compressive,  shear  and  bearing  (flatwise) 
tests  of  all  the  extrusions  in  the  TX51X  temper  to  be  used  in 
the  contract  have  been  completed.  Prom  the  results  of  these 
tests  the  ratios  of  the  various  properties  to  the  longitudinal 
tensile  ultimate  and  jield  values  have  been  computed.  Sta¬ 
tistical  analyses  of  these  ratios  are  now  being  made  to  determine 
minimum  ratios  for  use  in  computing  "A"  and  "B"  minimum  design 
values  for  MIL-HDBK-5A. 

All  stress- strain  tests  have  been  completed.  Minimum 
("A"  value)  and  typical  tensile  and  compressive  stress-strain 
and  compressive  tangent-modulus  curves  will  be  prepared  on  the 
basis  of  data  from  these  tests  and  tne  minimum  ratios  now  being 
determined  by  statistical  analysis. 

Ihe  results  of  the  axial-stress  fatigue  tests  (R=C.O) 
made  to  date  are  shown  In  Figs.  1  through  7* 

The  current  status  of  the  stress-corrosion  tests  for 
extrusions  in  the  TX^IX  and  "heat- treoted-by- user "  tempers  is 
shown  in  Tables  VIII  and  IX,  respectively. 

Presently,  the  remaining  tensile,  compressive,  shear, 
bearing,  fatigue,  fracture-toughness  and  stress-corrosion 
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specimens  of  samples  in  the  TX51X  tempers  and  "heat-treated-by- 
user"  tempers  are  being  machined  or  tested. 
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TABIE  III 


SPECIFIED  MINIMUM  VALUES*  FOR  ALUMINUM  ALLOY  EXTRUSIONS 

[AF33(  615) -3580' 


Alloy  and 
Temper 

Thickness, 

in. 

Area, 
sq.  in. 

Ultimate 

Stress, 

psi 

_ Ten.sUg _ 

Yield  Elongat 

Stress,!  2  in.  or 
psi  £ 

2014-T62 

£  0.749 

All 

60  000 

53 

000 

7 

-T6510 

£0.499  . 

All 

60  000 

53 

000 

7 

O.50O-O.749 

All 

64  000 

58 

000 

7 

£0.750 

=  25 

68  000 

60 

000 

7 

2024-T3510, 

« 0.249 

All 

57  000 

42 

000 

12 

-T3511 

0.250-0.749 

All 

60  000 

44 

000 

12 

0.750-1.499 

All 

65  000 

46 

000 

10 

£1.500 

=  25 

70  000 

52 

000 

10 

£1.500 

*25,  £32 

68  000 

48 

000 

8 

-T42 

£0.749 

All 

57  000 

38 

000 

12 

£1.500 

£25 

57  000 

38 

000 

10 

-T8510, 

0.050-0.249 

All 

64  000 

56 

000 

4 

-T85H 

0.250-1.499 

All 

66  000 

58 

000 

5 

£1.500 

£32 

66  000 

58 

000 

5 

-T62 

£0.749 

_  _ 

_  _ 

« 

_  _ 

_  _ 

£1-500 

— 

— 

— 

— 

6061-T62*, 

£0.249 

All 

38  000 

35 

000 

8* 

-T6510 

£0.250 

All 

38  000 

35 

000 

10 

7075-T62*, 

£0.249 

All 

78  000 

70 

000 

7 

-T6510 

0.250-0.499 

All 

81  000 

73 

000 

7 

0.500-2.999 

All 

81  000 

72 

000 

7 

3.00C-4.499 

£20 

81  000 

71 

000 

7 

3.000-4.499 

-20, £  32 

78  000 

70 

000 

6 

4.500-5.000 

£32 

78  000 

68 

000 

6 

-T73, 

£0.249 

m 

•  «• 

__ 

-173510 

0.250-0.499 

— . 

m 

— 

0.500-1.499 

— 

— 

- 

— 

1.500-2.999 

— i 

— — 

- 

3.000-4.499 

—  - 

—— 

• 

4.5OO-5.OOO 

— 

— 

- 

- 

— 

7079-T62,* 

£0.249 

£20 

75  000 

67 

000 

7 

-T6510 

0.250-0.499 

£20 

77  000 

68 

000 

7 

0.500-1.499 

£20 

78  000 

70 

coo 

7 

7178-T62* 

£0.06l 

£20 

79  000** 

73 

000** 

5 

0.250-1.499 

£20 

82  000** 

74 

000** 

5 

-T6510 

0.062-0.249 

£20 

84  000** 

76 

000** 

5 

0. '250-1. 499 

=  25 

87  000** 

78 

000** 

5 

1.500-2.499 

*25 

86  000 

77 

000** 

5  . 

Federal 

Specification 


QQ-A-200/2b 


QQ- A- 200 /3b 


None 

QQ-A-200/8b 

QQ-A-200/llb 


None 


QQ-A- 200/1 2b 


QQ-A- 200/1? 


All  values  are  as  shown  in  the  Aluminum  Association  Booklet,  "Standards  for 
Aluminum  Mill  Products,"  1967. 

Offset  equals  0.2  per  cent. 

In  QQ-A-200/8b,  lib,  12b  and  13,  values  for  T6  temper  apply  also  for 
extrusions  heat  treated  and  aged  bv  user  t, T62  temper). 

Lower  than  in  Federal  specifications. 
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TABLE  IV 


T  -  Thickness,  W  -  Width 

Producer  B;  ell  others  from  Producer  A 
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Accumulated  corrosior  prod\ict9  prevented  detection  of  ".hese  failures  until  speci-aens  '^ere  chemically 
cleaned  at  teralnatlon  of  the  exposure  period. 
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